wn*amrt up> aa & §g jft & (a) mmmm^m 

#^¥5-253416 

(43)&i!H ¥f£ 5 *f (1993)103 5 0 

(5i) into. 5 mmn ffftmmm fi sir**®3f 

B 0 1 D 39/14 E 
39/00 B 
H0 1G 7/02 H 8019-5E 
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(71)ffllSA 
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(22)fflHB 


¥f£ 4 #(1992) 3 £130 
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(72)3S9I# 


si m ra 






















(72)%fi# 


« jf * 






















(72)?gK3 


a jii ff « 








OlPJ|^»W?W»*rtTI l#2^ 














(74)ft3A 


#S± W& OH*) 



(54) [3&ipi©£»3 iW^hWyh7^;^-«DlBS*S 



(57) [S»] 

mm WMNMMi^*«>±«*±rrFiio*a<t 



(a) 



2a 6 



ft 



9 



ro — r\ 
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(2) 



4#H¥5-2 5 34 1 6 



< £%-£©HK:jf#^7^A (B) Sfifc, ffiUk 
[»#9I2] f8!EiS#^8EiKi*-&##, S#?7^;hk 

7 4»a (b) tc$mmEE£^©«ft©«JE£i?ini- 

©KiiTJii. 

M#B4] Wt2^T7^;l/A (B) ifi, £|£$5 0 
%£TF©7^ ^AT»5»*« 1 ~3 ©ViTtl* ICiE* 
©Xl^hU-yh^ ^ -©Uifc£i£. 

[0 0 0 1] 
[0 0 0 2] 

[sesfeosffi] KsstJi&isiSiRc^Lm £©& 

L/, BfScD7>c;P^-)^Rfc^-r5XStca:t>Txi/ 30 

>? bisy h7-c;^-S:S)6-rs*s, »*ws, jga 

aT"*!***** (&B5RS6 0-199970 

0 - 5 0 0 6 5 8^&ffi) , 7pmt6tT-xnM<Dm\Z 
ffi (»^BB5 9- 1 5 1 6 7#^«) &£«I»6ftTV» 

[0 0 0 3] 

[5W#fcU±5fcT*Rg] U*>U ±B«Bfe©a 

wwsn***. nmtmmtit^x^m^nm<, ?■< so 



^-tLTeDttftSlH^MWTSnafrofc. *fc. ft 
^RH6 0 - 5 0 0 6 5 8*f&«, ft&¥5 9-1516 

«*ittfc-r*#8rea, 7 *;va ©*?«$«;: 7 ^a© 

ftffi's©S5$rtt!&«iU 7^;VAS0n©IIB,t:&5. ' 

7^A#D-;Wffc#*f***<, 8Si£±© 
h?:7>©llCBi:&*<> 

[0 0 0 4] JE-CT^KWOBWtt. XV7hWyb7 

w ;v^-*^rirrs&ft©a»i-*-*fc^*w>c^f« 

j?M/yh7^M-S> gjt±©h57\>V#&<. £ 
[0 00 5] 

ic« **wb. s^^«ia-&ff©±ffi*«krrF®©'> 
■?s.<£h-j5<Dmzmft?7j)ik (b) safc, teis 

imBBII«#KMi«E*Hillrt"* 1 1 fete, 
7^Jl/A (B) fcWff««Eitt8»©«S©W£«Bl* 

■f* *>©■££*. 
[0 0 0 6] flftGft 

[0 0 0 7] tf||B«#?7^JW» (B) flt, 
7J)V& (B) CWf*«EtJ4a»0*ttO«E*Wiirr 

*©**. W«n?fc*. 

[0 0 0 8] *5ffl<»XV>7VVyy'7<()V$- 

[0 0 0 9] *5§W©*j*fc*tiT. S5^W*-&#: 

iS^-fb'&ife©^-fn© i b©-r , fe<i;<. i^S14ii5 
»^ft#*. ^«®i«» ; ffl:^©v>-rn©fc©T ! &«fc 

[0 0 10] Mtt*»Tfl:<MliiUTtt. flX-kE. # 

#'JE37^'ffc;Xf : P->, Eg7>y{bX^W-> • 
*7 yft7*0 KV>#«**«tH««IHf 6*1*. 
[0 0 11] fcfc. SttS^/fc^mtl/Ttt. {ftJ^. 
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(3 

3 

s. *ks« x-xjvs. xtua*. %)i>#-)vm. 

3b -5 t> fcfcgiBIS^ CD A D y >H^ fc t* ©ffittS Sr^TT 
■5fc©T$>5«, rogtt«»Tfc*fto*<Wtl/T 
tt, jtf'JX^W^-rU^U-k ^Ufh?^^ 

>6 6, Hn>l 2 WJ75 P ; #'J*-#*- 
k #u^^^u/Mi>t^. #U7*u;v«x?-;w? 

(AS SMS) . 7i"JJl'-^^X>-X9 1 k>*S^ 
(ABSfcfflS) . ^Uffiftb'x;!/, tf'JJfiftf 
;ij?x #«J«ft:=7s»flsxyw>, #'J7-fc*- 
;k ^'j7^u;vxh'jjuftt*^fe.n-5„ 

[ooi2] ««tt*3imfc^*K*tt*ft^rr 

&<tfclffl£, *«i»ft**095?*^S 
£BHMH©#«Tfc. ^57h^3tfcfe©m 
•5. 

[0013] ^7 7Mgttcffl^6n-57pfia?p*;w*> 
■*sj:WE-©Bi*fctuTtt» Mx.tf. 7^jm * 
^u;!*, a-x^^^'J^K^ro^ffi^y*^ 

x>H->x-tf->^n [2, 2, i] atT- 

5-X>-2, 3-?*jl*>K (?-3>y*W . ^ 
^-X^F-^X-k'^^n [2, 2, 1] 
X>-2, 3-V>tl)V$ym {^9-MrVy9W ^© 

v-i F. 75 F, -f 5 F, &*S##>> IXf^C^ffl 
fo*;i<#>K©i§»#fct*#iW£ns. 
#^#>K©«»#©Ji#0!ltl,T«, WC*V-)\. 

a*ffi-ct)2ffiEA±sria-& j ti-T ! bffi^e»n^. 
[0 0 14] *tt«t*tt*»^fl:^«K:*v»T, ens 

#. 0. 0 5~15SM%gg, fftb<«0. 5-5 

[0 0 15] *«93©^ttfc*V»T, tWE»£*fl:fc* 
ttl«*tt**^tt2a6U:lB^l/Ta:*jB^«6ttffi 



#M¥5-2 5 3 4 1 6 

: ?{t£$it£il-&bT%«fcv>. $fc> ffittK^ifr&to 
©H* t LTfcttfcWtWa^ fc****Jfl L.Tfei 

[0 0 16] **tt»*^^t«ttK*W!;£** 
!§LTfflv>6iH, *©fc«tt*#?fl:£*/«£* 

» : Ffl:£*©fi-&«£tt. SSJtT6 0-9 9/0. 5 
-39. 5, »3:L<«8 0-9 5/1-1 0T»*. 

fic»bTo. 5-2 oaa%est?$>D, »*b<« 
4~i osfi%e^rfc5. 

[0017] Jiojl5imb^*ttt»t. 4HRfc 

ft X'J?m 7>f7Dy*>m m 
[0 0 18] #3B9!©#&». cn&iS#?fls£<ft*>S 

#?7YJUA (BIT. fSSfrT^^A (A) J 
5) *tf«l,fc%>©Trt>J:V»U ItBH^mb^Wft. 

aa»**o*»K±D, fife- mwfci/fc 

fe©TteJ:K R^mMfc^frjSJ, KiH^)W> 

(A) eMbTft«v*tt©flMft**ft*'Vfc«« 
*©KBilMjW*S#*T*?K H»Kffi©*HR*t 

iS^^W^A (A) ©S)S©73S«. fcfCfMKStt 

r. a*, c©«©#iis#&:7*;vA&jdHrrs:#8t 

*. H©J:5K:LTll6n*K»?7^^A (A) ©J? 
3S» 8aT*5IV?M'!'h7'fW-©l#l. 

jEa^^mM©M(cfe^<fc^jc, ^j&s&a&t-sct 

Ji*T£S. ®S*U 0-1 0 0 /imglTJbD, 
jg#fflf$S6~l 0«tT«fc»teJ4. 2 0~5 0jiim 

[0 0 19] Sfc, ^©iitfH^JVA (A) 

«n-;^©«P«6«*ffiffl LT*S£LTff 5 c t«tr* 

[0 0 2 0] ftft : ?74)V& (A) ©«F«IC*V5T, 7 

-fji/A*g#t*«^, mmt, a«> »^T7^;pa 

(A) *«|*r*K»^'&*0«ftj«a±i»jlllKT. 
Mz.\£. 110-15 ovm&\ziamLxa-)V, & 

*. COt*, S#ffif*tt. 5~10f&egTfe 
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5 

[0021] * bi* (a) zmm^xmnz 

[0 0 2 2] CCf, *56W©**T?VJ5K4HMIM«fc 

£&©£•&£?. 

[0 0 2 3] fcfc, *»M©*ttC*V»T. 

[0 0 2 4] *»W©#fttt, 6U©**HMfc6*;A»& 
^HIBII##ffl±iBS&»4TlB©^a< lHteK 

9rt?Ahh> (b) £fife, 

mESfiifin-r^ttfec m&?y<tJM* (b> cttff 

[0 0 2 5] r©iS5^ ; ffiiii*^cSiaP,nsflS» : ? 

7^;va (b) ©a^tUTii. nai/fc«tt*^mb 
*jt. s&s. »fttt©v>m© *>©•?«> j: k mz, 

ftfrt-74frJ>. (B) tLTff^LVife©«, JtOgS 
*±«*WMt©fcV»5A9»67y**«fe7-f^T 
**. 

[0 0 2 6] E©K£?7>f.>W* (B) ©JP*K. ffifl 
$¥#&0fTSSj£iX. l~1 0 0 0ym, Sf*L<tt 
5~5 0wm©$8BT&£. 

[0 0 2 7] £fc> *^^©*^!C*V^T. 
aft#2:X#?7<rA'A (B) £Sfifc£t>1ifc#«lX 

[0 0 2 8] ttE!«Mt8KIC*V>T. 

5ft*. *fc. *iMt«fcl,TH:, 
•MK. ««. n-/MJMP©*ttW8V>sn 

[0 0 2 9] *^BJcD^ftlr*3ViT, ft««L93ft«A 
^HNMBII*#fi:a«J6ft*W»?7^;>A (B) fC- 

©mESTODTs^fett. hhcwrsm". «*.«. 3 

n^-ifc«»©*flsKJ:tjTff5!it«JTr**. *Jfc, its 
^7^;i/i» (B) tCffiffiHEtj£©ffite©f|]££E?jD 

(b) t, *»^««fc^ftt39«to^t)3n5«»a 

*©*BfT?. K»?7-rlW» (B) K«««EEtf4»© 



#M¥5-2 5 3 4 1 6 

6 

*©ftT«»R±an. ffir««f©»«©»*»t>«i 

[0 0 3 0] *%W0j5mz&^T, 

©±ffi$&ttTffi©*fc < 1 1> 1 hicsmw -y 

(B) £2fc, K*£*tHI*£#fciI««E*BW«- 

*tit>ic, n^vA^h, (b) icseatseEtttise 

©«tt©ifi[««EE*Wail/T«f«ftaSfr5*S. *<fc 
tf«ll©ffafeli«tl/T, MX.I& 01 (a) £<fctf 
(b) . fc&tffcH2CjSTaif*J*tf5fta. KT. 

rcDHi (a) (b) , fcsmcH 2 

fc"7V»TRW-r*. 01 (a) £<fctf (b) , It 

5 ch 2 icfcux, ra-©«» s&BfiBffcuw-© 

[0 0 3 1] 01 (a) fcjR*1l(f«H«fc$SV>Ttt. * 
MdlS*&»£aftT*fc*»?I**£#ltt. o- 
;i/2 a*«ktf 2 bt«fcoT#««firtfc*XU D-JV 
3 a*i<fctf3 btC«fcoX?l#IR5ft£. £©flWmft» 

1 B, n-/MK©tBM« 4 ittswui 4 CM 

UT**«B5fc±oTBfffc©«BEVi fcfiM*Snfcft- 

!K©^«*ai6i:fflrflS:ajSb. #«ffla*»itsn5. 

£©£#, D->HK©»ilM«4i, ttKMHMEtt 
JSLTEtt3ft&n-/Witt, XAUTHCU ttft 

jftss 4 1 d -;v 7 © n ic^&s nfcss^?7 a jv a 

(B) 8tt, &gSftX<£iS#^il£*£#l©T® 

n-jwasHttaft, m^y-ovA (b) 8 lew, a 

8S£*jE9 ±-3TWSitiSE«« 5 £i£©ffitt©it«f«E 
tt, &©X8K£2!2ttS. 

[0 0 3 2] 01 (b) fc^-TfifmSSfc^V^Ttt, * 
«X8«>6l>a«nT*&K»^lfcl«ll'&*lH:, n- 

3 a*J:tf3bteJ:oT5l£fl*Sn5. fl5^f«8Wd'& 

1 1*. u-)^(Dmmm 4 tR«Mn@4 tc^ux 

©1SrS«ffi6 t©M*fijiU #««La*siSSta5. r 
©iff, D-M»H«WI4i, R8«««4»c^j« 

uxea^^nfcn-;u7i:tt, aftbxacu k«m 

^ffi4 tD-;V7©Mt#?SI$nfcilS^ ; F7^;>A 
(B) 814. »3iaftT<**^H4MMII^#l©Tli- 

n-JI/7BatSn, *^7-f*A (B) 8 \z\t, s 

fftttazwtmm\z&?T> ^f«*S6tis»©aBE*^ 

X, iv*hWhfl;Sn&S*hf«ll*£#itt. * 
©XSfc^SIStl*. 
[0 0 3 3] Sfc, H2tC^Ti^mSfiC*V>Xtt. # 
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(5) 

7 

*-«CD»«««4 t«»««l4 te»tT*««i 5 XL 

«k o TBf soma v $ nt7-f 6 

£©W*»jfiU ffittffisatjgsns. £©£:£, u- 

a (b) 8». »a«nT<*»»T«iWfcft»ioT 

CStgEtt:, K5HF7^^A©XW«K:J;5l/fc©55 
rt*i*i±-rs. 

[0034] ssH&oasfcsnT. *«na«irr& 
«f««ffit»»«ffi©wfcWJpsns«Ett, a 

flf. 3~3 0 kVgflrr*D. *?*L<tt5~l 5kV 

a*-?**. *jt, ^f«ms«hg«fi«ffi©K©w^«. 

filt, 3~3 0mmgSTSO, SF4KB5~15m 
mggTi&£. 3 SIC. W«ffiW(C*tt5i«»^iSill* 20 

MoHma. a#. o. oi~i*wan?**. 

[0 0 3 5] *55W©*ffiC*ViTtt. W±©J;otCL, 

fcRjtanr. a*. ^©a©Bfl^isicffiffl^n«t> 

©TJ:v>. 

[0 0 3 6] fteftSXWrhVyMUUftCa 

[0037] xutbvy Hbwm<Df$.mz, man, 

[0 0 3 8] *»M©^Fttt*5TW6*n*XW^h 

*M/y h7*;v*-tt. mar. Sfc(i^ffl©^»^ 

[0 0 3 9] fcRWOKto&SfcioTfc&iaSXU* 
hU>yK7^;^-tt. 1 tfm.ECF©f&S^£ 

»*«t<J|M»T*«ttftS4*UT, X77^;W- 50 



#H¥5-2 5 3 4 1 6 

TX7$©ffl&(C$?3&T<&*. 
[0 0 40] 

[»M £(T. *JM)OWM!*J:tfttlMI*WT 

[0041] mmmi) #u^dki/> (h#5«mi: 

#IiS!>S*j££ttfS. A-f#— 2 0 0, MF R : 0. 
Bg/10») 9 0 0 0 g. h 
JUl^l- "J-;/ 7#K, m>1 0 1) 50 0gM 

tf**YiH , >»*tt# , J7*ni?w> (»?k>s 

7"5 7h££»: 3SS%) 5 0 0 g £fg£l-T8fIM3S 
[0 0 4 2] #SnfcSfJjgS&ffc8l£, ^>7l/->3> 

7j)ihi&m® oksm* <«o so ic«slt. 2 4 

CD7^US 1 3 5"CTf, g^lRjfC6. 6fg©E#te 

IttKOMiU »6nfc«l«*OTHifc)»»2 5wm© 
7y3Wlf7^M (FEP. (MO H. 

^ti'D>NF-0 0 2 5) £n£^ 1 (a) 

ton («ffifflRI: 8mm) fc»«H$ra : 0. 5#Ta 
LT. BttattEE : - 9 k V (MM) SrSJJDUTrm^ft 

H©t*, MIBFEP7-f;VAIC, + 7 k V ©BtfitmE 
ftWlDLfc. Jkfc, gMW»&xWH'yMfc*fnfc* 

[0 0 4 3] fcSnfcXI^hl'y MfcRBft^xy? 

z-F;WOf>?LT, 1 0 0 g/m 1 . J? 

* : 2mm©Il/J M/y h7-<;V^-&fiiiLfc. d 

h7-f Tf2©7jj*ICUfc*^Tja 

[0044] mmm 

fc. ST, XT n (B2W*I*aW 2 l 
»6NaCltt? CKS: 0. 3»m) t«»r4ti 
fclC, X7-7^Jl/^-2 2*abfcffi»$ai€:g 1 Y> 
A- 2 3 CfiH&L/fc. 2 3 l*|©N aClSf 

(2-6 xi o s m tft^fca, 7"n 

7-2 4 Sf^SftS-ST^V 2 3 |^©ft#:S:«Giig 

K2 5zmcTtiam.mwvv72 e-Tfttftenst^ 

6*51 bfc. «Bitt2 7fc«toTW**n6«a3tt«» 
-Jta« (0. 5m/sec) t^ofcWfc. «SJS?S 
2 5(cESUfc, HJfeWfcTfcSXWM'y H7^;V 
^-2 8©±«ffl!l^«kUn r «£#IC*3tt^N a C 1 St'S 
SCin*<tt;Cout X—t4 2)W2>9- V)t 
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(6) 

9 

KC-0 1B) 2 9 a*5<fctf2 9btC«fcoT, 

ft. 

jfftg&$= (i- (Cout /Cin) ] x l 0 0 (%) 
[0 0 4 5] QtdK«f 2 ) JS#^ «8t*£#©±Wfc F 
EP7-< FEP7^;hMC + 7. 5kV© 

b7-f ^-®«MW*IMI*fcttll«Ufc. 

[0 0 4 6] FEP7Wlkk©ftfc?>fcJI 

7*DtfV'>7^;i/AC+7. 5 kVCOttBE^WiUUfcffi 
ttjtttUl iPWfcl/TXV/ir M/» h7^;l/7-£fi 

-©IMU»*«IMISfcW:aftb&. »***lfcjft 
T. 

[0 0 4 7] (£JS0i4) FEP7^*A©fttoDfclP 
*5 0*tm©*:7>>7-r;W>£JSVV HufB*^'N>'7 
^;>i,C+7. 5kV©«BE&BJj0L/fc<itt*tt««lli: 20 

ttfc £ xm *> n&x u 7 h w y h 7 x )v* - ©mat* 

[0 0 4 8] (*js^5) tmmtMmtLTftzti 
m\z*?immm\zmLT, 

««ff. fc±tff^2 5/xm©7y3i8f8i7-r;kt, (F 
EP) 78?fcn-;MKS&ifi«ffi#>&&5£ffilWfc. W 
tamS.: - 8kV, ««nH: 8mm, iSWiSfW : 0. 
5tkD£#-T!*m&J!£lil.;fc», hW MfcS 

n&«W»S«*fc#*«o&. £©£*, FEP7^ 30 
)l&\Z\i> +8kV©jt«EmBE&WJnbfc. XU 

7 hft*nfc«Hi*t. i tmmmmv 

[0 0 4 9] @£jgfl|6) 7Y;Ui=>tUT, J?2 

3 0;im©#iJ7 , nHV>7-<lW» C=#EilWfc*III 
(IDS. F 3 0 1) *JBV»ftKMt. SUM 1 tW« 



!ftil¥5-2 5 34 1 6 

ffiU $ 5l3#6nfcXl/7 h7-f IV^-ffl** 
»**W£Uft. «f«ft*lfc»-r. 
[0 0 5 0] (*SS^J7) ittfH^-^VAfcbT, JP2 
5 0»m©*^h>7-<;VA&ffiV\ 1$«ttt5SttE : - 
9kV, *^h>7-flVAfc+8. 5kV©it«SBE£ 
Bflnl/&8Wtt. Sttf!) 1 tH«lCbTXV7 YVv V 

XU-7 hUy H7-f^-©JlMB»*6aftUfc. 
1 \Zm~t . 

[0 0 5 1] GKKffl 8) HMHF7* JUAfcl/t. J?3 
3 0itm©*?lll#U7*nirv>7W^A 
g. P F 2 0 0 0, £ES$ : 2 0 %) £JBK ffllBtt 
: - 8 . 2 kV, #5'?L!R# , J7'DHV>7wll'A(r 
+ 7 . 2 k V©i£iffiSBE&WL&eWi, UlSSfli 1 1 
nmz\sXXV9 YVv b74)V*-&tiWU 
SfMSU Se.lC#e>tlfcXk^ M^-y h7^1l/7-© 

jf«xs$&steufc. «««« i fcjjvr. 

[0 0 5 2] «««9) «»^7-f*AtLT, JPS 
3 0^m©^?LM# l J7*ntfV>7^;H. (^gBSSS 
S, P F 5 0 1 0, : 5 0 %) Sffl^, 

SEE:-8. 2 kV, ^JLH^U 7nhTk>7^JUAlr 
+ 7 . 2 k V ©*««EESBIJPl/fc6WMi, SUM 1 1 
PMCbTXl'fhW h7-flV*-£j£J&U 
£fF«U S6t#6nfcXk7 Wv Y74)\9~<h 

[0053] (mm i) 1 ic*v>TW63tifc 
mMs&ssb&wwi, «n«iiw*fcUT. xw7 

M/-y b74)V*-&W&L1t. '&*>tltcX.Vt> YVy 
h 7 w -©J*»S* J: rfiiMK»**IMii*&l4ate 
Lfc. 1 \Zmt. 

[0 0 5 4] (Jt&0J2) SSSH^^A (B) fcl/T 
FEP7-fA'A*ffl^T«m*©THfc**l» FEP7 
-f ll/AC^5X©«JEESWiDbfe*^fcttttll«IWl t 
^SHcbTXU7M^7h7^;V7-<£SjiLfc. #S 

ntcxu? buy Y7 4 )V9-nim&&&Tmmi* 

[0 0 5 5] 



-118- 



(7) ftlB¥5-2 5 3 4 1 6 

11 12 
8 1 





ft * 


mm 


(%) 








o 


58. 3 


4. 1 




FEP7^;^A±ffi 


o 


57. 5 


3. 6 


*tt*83 


PP7/;W>Tffi 


O' 


59. 1 


3. 9 


mm 4 




O' 


57. 7 


4. 3 


mm 




o 


63. 7 


2. 0 




pp7^;vat® 


o 


5 5.7 


3. 6 


£»«7 




o 


55. 4 


3. 7 



[0 0 5 6] 

S 1 C3:**) 



KM 


ft $ 




mm® 
(%) 






(SKI*: 2 0*0 


0 


55. 4 


3. 4 


mm 


(268* : 2 OX) 


o 


43. 7 


3. 1 


fttfeMl 




O' 


40. 6 


3. 5 


J£ffc(S!|2 


FEP7-^ATffl 


A 


5 1.0 


7. 1 
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(8) 



5-253416 



13 

[02] ffi«&gKffi^5£BCD«0«j££S-r«iS 
SI. 

m3] mzmmommzm ^itsa©*** sms 
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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix J 

(54) [Name of the Invention] 

Method for Production of Electret Filter 

(57) [Abstract] 

[Goal] 

The goal of the present invention is to suggest a method that allows the high yield 
manufacturing of electret filter with a high collecting efficiency. 

[Structure] 

Electret filter manufacturing method consisting of the technological processes where a 
polymer film (B) is applied to at least one surface, either the upper surface or the lower 
surface, of a polymer fiber aggregate, and a direct electric current is applied to the above 
described polymer fiber aggregate and together with that a voltage with a polarity that is 
opposite to that of the above described charge voltage is applied onto the polymer film 
(B), and a charge treatment is applied to the polymer fiber aggregate and then the 
polymer fiber aggregate is formed into an electret filter. 

[Claims of the Invention] 

[Claim 1] Method for production of electret filter comprising a process wherein a 
polymer film (B) is applied to at least one surface, either the upper surface or lower 
surface, of a polymer fiber aggregate, a direct current is applied to the above-mentioned 
polymer fiber aggregate, and at the same time, a voltage with a polarity opposite to that 
of the above-mentioned charge voltage is applied to polymer film (B) and a charge 
treatment is applied to the polymer fiber aggregate and the polymer fiber aggregate is 
subsequently formed into an electret filter. 

[Claim 2] The method for production of an electret filter described in Claim 1 wherein 
the above-mentioned polymer fiber aggregate is a flat split yarn aggregate produced by 
splitting a polymer film. 

[Claim 3] The method for production of an electret filter described in Claim 1 or Claim 2 
wherein a voltage with a polarity opposite that of the charge voltage is applied to the 
abovementioned polymer film (B) in areas other than the area where the polymer film (B) 
is applied to the polymer fiber aggregate. 
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[Claim 4] The method for production of an electret filter described in one of Claims 1 
through 3 wherein the above-mentioned polymer film (B) is a film with a porosity of 
50% or below. 

[Detailed Explanation of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention is an invention about a method a manufacturing method for the 
production of electret filter, and in more details, it is about a manufacturing method for 
the production of electret filter that allows the high yield manufacturing of electret filter 
with a high collecting efficiency. 

[0002] 

[Previous Technology] 

The method where an electret filter is manufactured by the technological processes where 
the raw material resin is formed into fiber shape and after that by using needle-shaped 
wire-shaped or plate-shaped electrodes, an electrical charge treatment is conducted, and 
the obtained electretized fiber material is aggregated and it is formed into the 
predetermined filter shape; or the method where the material is melted and fiber spun, 
and the obtained spun fiber is subjected to corona electric discharge treatment under 
tension (reported in the description of the Japanese Patent Application Laid Open 
Number Showa 60-199970); the method where at least one surface of a web that is 
formed from dielectric material is covered by a dielectric material film and a corona 
electric discharge treatment is conducted (reported in the description of the Japanese 
Patent Application Laid Open Number Showa 60-500658); the method where an 
insulating film with a high dielectric coefficient is placed in the space between a 
nonwoven fabric and a grounding electrode, and a corona electric discharge treatment is 
conducted (reported in the description of the Japanese Patent Report Number Showa 59- 
15167) etc Also, the method is known where after conducting an electro-charging 
treatment on the film it is formed into a fiber shape and the obtained electretized fiber 
material is combined and it is formed into the predetermined filter shape and by that the 
electret filter is obtained. 

[0003] 

[Problem Solved by the Present Invention] 

However according to the above described methods used in the past, a large amount of 
electric current flows in the fiber to fiber gaps and by that, it is not possible to efficiently 
electrically charge the fibers without an increase of the electrical voltage, and also, if the 
electric voltage is increased, an electric discharge is generated and it has been difficult to 
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obtain sufficient filter performance. Then, in the case when of material that has a web- 
like thickness, its surface is electrically charged at a good efficiency, however, the 
electro-charging of the inner part is difficult compared to that of the surface, and that 
material has not sufficiently demonstrated performance as a filter. Also, as it has been 
reported in the descriptions of the Japanese Patent Application Laid Open Number Showa 
60-500658 Japanese Patent Report Number Showa 59-15167, in the case of the method 
where it is covered by a polymer film and electro-charged, the electrical charge level is 
increased however, with the passing of the time, the amount of the electnc charge in the 
above described film increases, and it becomes easy for an electnc discharge to occur, 
and the electric charge efficiency is decreased, and then there has been the problem that it 
has been said that the variation of the collecting performance becomes large. In the case 
of the method where an electric charge treatment is performed on the film and after that it 
is made into fiber shape, at the time of the electro-charging of the film, the adhesive 
properties of the of the film relative to the electrode are increased, and that becomes a 
cause for film breaks. If such film breaks are generated, it becomes a source for trouble in 
the manufacturing process where the film is wound on a roll etc., in order to conduct the 
electro-charging process. 

[0004] 

Then the goal of the present invention is to suggest a method where there are no 
manufacturing troubles, and whereby it is possible to obtain stably, at a high yield and at 
a fast rate electret filter where it becomes possible to efficiently conduct the electro- 
charging treatment on the fibers one - on - one, in order to form an electret filter, and 
which has excellent collecting efficiency etc., different types of performance properties. 

[0005] 

[Measures in Order to Solve the Problems] 

In order to solve the above described problems, the present invention is an invention that 
suggests an electret filter manufacturing method consisting of the technological processes 
where a polymer film (B) is applied to at least one surface, either the upper surface or the 
lower surface, of a polymer fiber aggregate, a direct electric current is applied to the 
above described polymer fiber aggregate and together with that a voltage with a polarity 
that is opposite to that of the above described charge voltage is applied onto the polymer 
film (B), and a charge treatment is applied to the polymer fiber aggregate and then the 
polymer fiber aggregate is formed into an electret filter. 

[0006] 

It is preferred that the above described polymer fiber aggregate material is a flat plate 
shaped loose (disentangled) fiber aggregate material that is obtained as a polymer film is 
made into loose fibers. 

[0007] 
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It is effective if the above described polymer film (B) is subjected to an electric voltage 
with a polarity that is opposite the electro-charging electric voltage on the above 
described polymer film (B), at locations other than the parts where it is stacked and 
combined with the polymer fiber aggregate. 

[0008] 

Here below, a detailed explanation will be provided regarding the manufacturing method 
for the production of the electret filter according to the present invention (here below 
called "method according to the present invention"). 

[0009] 

According to the method of the present invention, for the polymer compound that is used 
for the formation of the polymer fiber aggregate material, it is a tf «Jf * 

polar polymer compound or a non-polar polymer compound is used, and also it is a good 
option if emier a crystalline polymer material or a irregular shape polymer material, is 
used Also, it is a good option if only one type of the polymer compound is used and also 
it Sa good option if two or more types of polymer materials are mixed, combined and 
used. 

[0010] 

As the non-polar polymer compounds, for example, it is possible to list the following 
materials: polyethylene, polypropylene, etc., poly olefins, polystyrene, poly 
Sluorinated ethylene, tetrafluorinated ethylene - hexa fluonnated propylene 
copolymer materials, etc. 

[0011] 

Also as the polar polymer compounds, for example, it is possible to use compounds that 
contain in its molecule carboxylic radicals, ester radicals, amide radicals, hydroxyl 
radicals, nitrile radicals, carbonyl radicals, or chlorine atom etc., halogen atoms ete 
polar radicals. As detailed examples of these polar polymer compounds i is possible to 
list the following materials: poly ethylene terephthalate, poly tetra methylene 
terephthalate, etc., polyesters; Nylon 6, Nylon 66, Nylon 12, etc., polyamides; 
pZibonate, poly methyl methacrylate, poly ethyl acrylate, etc., acrylic type resins; 
acryl styrene copolymer material type resins (AS resins), acryl - butadiene -styrene 
copolymer type resins (ABS resins); polyvinyl chloride, polyvinylidene chloride, poly 
chlorinated trifluorinated ethylene, polyacetal, poly acrylomtnle, etc. 

[0012] 

Also, modified non-polar polymer materials obtained by graft copolymerization of 
monomers that contain polar radical(s) onto non-polar polymer compounds, can be used 
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also as polar polymer compounds. Regarding such modified non-polar polymer materials, 
Zyll Laterialswhere on the above described non-polar polymer compounds * least 
one type compound selected from the group of unsaturated carboxylic acids and the r 
derivative materials, is graft copolymerized under the presence of, for example, organic 
peroxide etc., radical polymerization initiation agents, etc., materials. 



[0013] 



As the unsaturated carboxylic acids and their derivative materials that are used m the 
graft modification, for example, it is possible to list the following materials: acrylic acid, 
methacrylic acid, a-ethyl acrylic acid, etc., unsaturated monocarboxyhc acids, rnaleic 
Tcid! fumanc acid, itaconic acid, citraconic acid, tetrahydro phthahc acid me hyl tetr 
hydro phthahc acid, methyl tetra hydro phthalic acid end cis - bicyclo 
en-2 3 - dicarboxylic acid (najic acid), methyl - end- cis - bicyclo [2, 2 1] hepto - 5- en 
-23- dicarboxylic acid (methyl najic acid), etc., unsaturated dicarboxylic acid; acid 
hahdes of these unsaturated carboxylic acids, amides, imides, anhydrides, esters, etc., 
derivatives of the unsaturated carboxylic acids, etc. As detailed examp es of tae 
derivatives of the unsaturated carboxylic acids, it is possible to use malenyl chlorides, 
maleimides, anhydrous rnaleic acid, anhydrous citraconic acid, mono methyl maleate 
mmeLl maleate, etc. These unsaturated carboxylic acids and their derivative materials 
canT used as one type of material only, or they can be used as a combination of two or 
more types of materials. According to the present invention, among these, as the 
preferred unsaturated dicarboxylic acids and their anhydrides, and especially, rnaleic 
acid, najic acid and their anhydrides, are preferred. 

[0014] 

Regarding the contained amount of these unsaturated carboxylic acids and their 
derivative materials in these modified non-polar polymer compounds, namely, regarding 
the graft modifier contained amount in the modified non-polar polymer compound 
usually, it is at a level in the range of 0.05 ~ 15 weight %, and preferably, it is m the 
range of 0.5 ~ 5 weight %. 

[0015] 

According to the method of the present invention, it is also a good option if the above 

obtained by the combination of two or more types of matenals. In the case when two or 
more types of the above described polymer compounds are mixed and used it is also a 
good option if the polar polymer compounds are mixed with each other, or if the non- 
polar polymer compounds are mixed with each other, or if a polar polymer compound 
and a non-polar polymer compound, are mixed with each other. Also, it is a good option 
if amodified non-polar polymer compound is used as one part of the polar polymer 
compound. 

[0016] 
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[0017] 



S£ ESS or organic finer agents, dye mater* ptgment 



materials, etc. 
[0018] 



aggregate matena! is £ ^J** a rectangular shape, and 

surface area, the pressure loss etc., ot the eiecirex nura u microns and in 

achieved. Usually, the thickness is at a level m the range of 1 - WOnnc ^ x 
order to make the onentation ratio .be within ±c W^^tm*,*...!* 
be a material with a thickness in the range of 20 ~ 50 microns. 

[0019] 
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■MMrimn and with or without film orientation (stretching), for example, by using a 
~on"d U etc., loose fiber equipment, it is made mm !oose fibers. 

[0020] 

softening point 01 tne poiyiuw ^ v heating plates, ovens, etc., 

for example, a ^^'^^^^££S£SS^M this time, the 
and conducting the °™ ntaDO " of film "V^o times and from the point of view 

maUtls pmSed that the level of the onentation ratio be wrthm the range of 6 - 8. 
[0021] 

[0022] 

SS£ S£ wuS dense* stacJd and formed into a sheet shape, are 



included. 
[0023] 



treatment. 
[0024] 



aggregate is formed into an electret filter. 
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[0025] 

As the material for the polymer film (B) that is placed on this polymer fiber aggregate 
mat aWHs a good option* any of the above described polar polymer compounds, non- 
X poller compounds, are used, and also, it is a good option if these are irregular 
shape bior crystalline type materials. Especially, as preferred materials for the above 
de SfpolyJer film (B), fluorine type resin films are preferred from the point of view 
of the fact that they are said to have easy slipping properties and high insulation 
properties. 



[0026] 



Regarding the thickness o this polymer film (B), from the point of view of the efficiency 
of the electrical charging, it is preferred that it be within the range of 1 ~ 1 000 microns, 
and preferably, within the range of 5 ~ 50 microns. 

[0027] 

Also in the method according to the present invention, regarding the method and the 
^IrneS for the conducting of the electrical charging treatment in the state where the 
noZe fiber aggregate material and the polymer film (B) are stacked there are no 
jSr limitftL? as long as it is a method and equipment that enables the 
predetermined electretization. 

[0028] 

In the above described electric charging equipment, as the electric charge .electrode 
needle shaped wire shaped, etc., electrodes can be used, and also, regarding the electro- 
chafgLtSoXthe methods where a corona electric charge is applied continuously or 
inSttently to he polymer fiber aggregate material, can be used. Also, as the 
^SSU it possible to use needle shaped, wire shaped, plate shaped, roll 
shaped etc., electrodes. 

[0029] 

According to the method of the present invention there are no particular limitations 
^dfng'he method of applying an electric voltage with a polarity thaUs opposite to 
that of the above described charge voltage onto the polymer film (B), and ^a charge 

^tment is applied to the polymer fiber •» t ^^ to H ^^2S53c 
is formed into an electret filter. And for example, it can be conducted by a corona electric 
disZS etc methods. Also, regarding the location where the electric voltage with a 
Xwi" to the electro-charging electric voltage is applied onto the polymer film 
Kre are no particular limitations, however, if the electnc voltage with a . polanty 
opposite to the electro-charging electnc voltage is applied onto the p«bn (B ^s 
applied onto the locations outside of the part where the polymer film (B) and the polymer 
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• , ...^ it is oreferred from the point of view of the fact that 
ftbet aggregate matenal are stacks* ,« J of ^ , ime is elimmated, 

.he decrease of the ^« h "^™X of the inetoK where electric discharge 

productivity properties are improved. 
[0030] 

According, the method of ^ — g S»«a^ e,ec,ric 
method and the equtpment used for ate wi toge ther with that a 

current is applied to the above ^^f^ZLriM charge voltage is 
vCtage with a poiartty ^Xtd a Sge is applied to the polymer fiber 
applied onto the polymer film (B) ano a cnarg fa h in Flgure i ( a ) 

aggregate, for example, it is possible to use te equtpmen matt ^ ^ 

aid (b) and together with that shown m ^ H ^ % md P (b) and together with 

fame pari or .ocations tue designated by the same symbols. 
[0031] 

device, and through the rolls 3a and 3b ^^^'^gdectro^ 4 and the 
material 1 is passed in the gap between the rcttshaprf g mined 

needle shaped electro-chargmg ele ctrode 6, ^ ^ t0 the above 
electnc voltage VI through the f^^S^SSSSa be conducted. At this time, 
grounding electrode 4, and the ^ ch ^f^^ is posit ioned in 
le roll shaped grounding electrode 4 and * rol 7, wh^h is P ^ ^ 

correspondence to the above grounding &omdin% electrode 4 

polymer film (B) 8 that is wound in the spac ^ d combined at the lower 

Ld the roll 7, is transferred and m a state astf ^^.^ ing treatme nt can be 
surface of the polymer fiber ^f^^Z^l^a (B) 8, an electric voltage 
conducted. Also, the roll 7 is grounded and n ^ ^ qMq 6 , 
is applied with a polarity that is opposite t * ^ § wlth a polant y that 

through an electrode where a d^ct cun-^ B i^ent source 5 from a direct electric 
is opposite to the the rolls 3 a and 3 b, the 

technological processes. 
[0032] 

, u ™ ir, F.cmre 1 (V) the polymer fiber aggregate matenal 



insid e «h. dechn-chargh^ < S*- .tpls^Xap 

through the roll 3 a and 3 b. The po ymer ^fiber aggregatem 

between the roll shaped groundtng elK ^™ 0 ," v aj.gh fl,e direct electee 
electrode 6 maintaining a predetermined electee voltage v w g electr0 . chargi „g 

enrent source 5 relative to the ^f^S^^dSod. 4 and the roll 7, 
treatment is conducted. At tins tune, <^ electrode 4, are moving 

which is positioned in correspondence to the *^ound. I ^ ^ 

and rotattng, and ftepol ymer fita (B 8 * » ^ ^ k lamimted md 
grounding electrode 4 and the roll ? is J™ 1 *™" ^ 

combined a. me lower »* ce ^ P ^^ o e u'f^unded and on Are polymer 
charging treatment can be conducted Also, toe ro w y ^ rf ^ 

film (B) 8, an electric voltage ts apphed w th a polamy ma W vol(age 

transferred to the subsequent technological processes. 
[0033] 

AUo.intheelectro *^Stsis 
material 1 that can be transferred from the fiber d d ^ wire shaped 
passed in the gap between the roll shaped gto^Jlc voltage V through the 
electro-charging electrode 6 ^f^^^^S^ 4, and the 
direct electric current source 5 relati ve to * e ^^ er fllm (B) 8 that is 

electro-charging treatment is conducted^ At :&v tune thep ^ aR electric 

wound on the grounding electrode 4 and Ae roll J ^ th* is ^ & 

voltage opposite to the electro-charging <*^ 6 direc t electric current 

direct electric current with polarity opposit e to t toabw^J ferred ^ m a 

source 5 has been applied from a direc J^S^Sf^ * ber 
state as it is laminated and combined at the Iowa surface ot P y 
material 1, an electro-charging according to Figure 

— ^th^ 

stability properties are improved. 
[0034] 

Regardingthee^ 

and the grounding electrode m order to conduct ttie elect™ g g ^ 
to the method of the present invention, usually, it is ata between 
and preferably,*^ 

me electro-charging electrode and the grounaing rega rding the residence 

~ 30 mm, and preferably it ism the range of 5 -15 mm. lnen,reg 
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to e period of the poller fiber ^^Cm^ 
electrodes, usually, it is m the range of 0.01 - ^1 seeouas . 1 • ^ ^ 

to normal (room) temperature. 
[00351 

device and it is possible to obtain electretizec l no h orientation 

electretized fibers, by the preliminary sel ection of tt» totae^m ^ 
(stretching) ratio, the level ^^^^mS^ Also 'regarding the 

Sr^^^ 

option if mis type of ray generating device is used. 
[0036] 

[0037] 

material is formed. For example, by using the needle pun g manufacture the 

• method, the ultra-sound bonding method, etc., methods, p 
raw sheet with the predetermined shape. 

[0038] 

Regarding the eleetre, filter 'Sfwhere it 

invention, it is eut into the predetermmed ^™ ^ elKtret filter can be 

^^^^ 

following the usual nonwoven fabric methods. 
[0039] 



n 



as air filter, an purifying material, filter used in sweeping (cleaning) devices, filters used 
in air compressors, masks etc., applications. 

[0040] 

[Practical Examples] 

detail 



[0041] Application Examplel m _ ?olt B200> prod uct of Mitsui 

Mixing was provided for 9000 g of P°W™Py t ycaAonatt (Lexane 101 , 

S2£ 1"?— tion ratio* 3 wt%) and a tesin composition was 



produced. 



(r^oduc of Tosh*a LtdO ^t a ^ , 

S"«-t - done in the mngitudinal direction at a drawing 
^ I :« o times on . ho, p.ate a, ,35 i <>C : to fonn a^i, 

(FEP, Neokron NF-0025, product of Data tad Ltd) ™* * ™™ duce / was fcen 
Lpphed to the lower ^^St^ " '(separation of 
passer, tnrougMte ^ shown inVig 1(a) at a 

electrodes: 8 mm) ot ure loaning «• applied and corona 

retention time of 0.5 seconds and charge votogeof £ ™ ^ « PP ^ of +7 kV 
discharge was applied and received , « _a .papa: rolfA to ^ ^ lit 

mSnlof a cotton opener to produce an electret-treated raw stock, 
as well. 

[0044] Collection efficiency usine the measurement device 

^Z, gl-L Sd^t oFStan Setence htdustty) 2, and a, the same hme, punned 
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, .u t ,ir filt,r 22 was supplied tp chamber 23. Whep a specific 
air passed through air filter 22 was supp 

concentration ofNaCl particles utstde chamber 23 (X6 xlO part ^ 
blower 24 was turned on and the gas ^^^X^wta the flow 
while me flow rate (0.5 m/seo), 

fiom^ee.ecuetfi^^ 

Collection efficiency = [l-(WCin)l * 100 (%) 

r^p A fita ™°appSto I upper surface of fire polymer fiber aggregate and a + 7.5 
An FEP film was appheo .a '™W m roduced as in 

k V voltage was applied to fine FH fita ^and aa ^ md 

are shown in Table I. 

srsth^ 

? 7 , kV vohage was applied ^S^SpV- the 

t^t fi^duced was measured. The resuUs obtained 



are shown in Table I 



STitf ^ S fitaTll film wiflt a thickness of 50 Pm was used and a + 7.5 kV 
Instead of an FEr turn, a capum produced as in 

voltage was ^.^^J^J^T^Lmm^ and the 
Application Example 1. An evaluation was n measured 7^ results obtained 

Z^Z P-dueed was measured. The results obtained 



are shown in Table I. 



charge voltage of -8 kV, electrode d ts ance of 8 a , roll . At Ms 

and the split yam treated with an electret fT ^ p TJSluenUy, the electret- 
time, a DC current of + 8 kV was applied to ^ ^ S f X, Nation was 

proouceJ SmSd. The results obtained are shown in Table I. 
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tr::z:z^Ti7^^^ ***** « 

eCet finer produced was measured. The results obtamed are shown m Table L 

KSStS Sless of 50 mn was used as a polymer film, a eharge DC voltage 
ofTkV waT«ed and a DC voltage of +8.5 kV was applied to the capton film, and 
mofdtal TJXZ Biter was caUd out as in Applieation Example 1 and an 
TataTtLn was prformed for the molding property, and an evaluate was m ad e f the 
moSg properties and the collection efficiency of (he electret filter produced was 
measured. The results obtained are shown m Table 1. 



are shown in Table I. 



[0052] Application Extunple 9 5Q%) with , 

Aporouspolypropylenefilm(PF5Ulu,proaucioiuu ,r 82 kVwas 

thickness of 30 urn was used as the polymer film, a charge DC voltage of ^ " v Jf 5 

, nr vnltaM of -7 2 kV was applied to the porous polypropylene film, and 
^tag of an eT^ fi. e was canied out as in Application Example 1 and an 



are shown in Table I. 



[0054] CompamtiveExampleZ rf ^ yam bm 

As a polymer film (B), an FEP film was appnea to t d ^ 

2 Tot:*!™!" ^ — nwL "fl molding propertied and the 
oUe^W filter produced was measured. The results obtamed 



are shown in Table I 
[0055] [0056] 
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Table! 



Contemt 



Application Example* 
Applicant* Exam*** 4 

Application Exsmpte* 



tawar«»l*»ofttia 
PEP aim 

upper surface oftho 
FEPlira 

Rsveraa diargt at tha 

te^ of the PP 
film 

Rovoma chargaattha 
surface of the 
i film 



Mouflng 
proparfle* 



RevortachargtatttJa 
lower aurface of the 
rap film 

Rovers* cbarga at t** 



captor* film 

porous UN 
|Poroa%: 20%) 



pofowalllm 
(porosity: 20*1 



collection *ifl<dor*y 



Variation In 
coJIaetlori afflcfcmcy 



57.5 



5M 



57.7 



«3.7 



4*1 



4.3 



2.0 



S14 



SM 



3l7 



3w4 



Dfrctwrg* 
obsorvad 



43,7 



40.6 



3.1 



3.5 



51.0 



7.1 



[0057] 

[Results from the Present Invention] 

the mLfacturing, at a stable and high yield, and at a fast rate. 
[Brief Explanation of the Figures] 



[Figure 1] 
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Figure 1 (a) and (b) are schematic diagrams showing the structure of the equipment used 
correspondingly in the electro-charge treatment. 

[Figure 2] 

Figure 2 is a schematic diagram showing the structure of another device used in the 
electro-charge treatment. 

[Figure 3] 

Figure 3 is a schematic diagram showing the structure of the equipment used for the 
measurement of the collection efficiency. 

[Explanation of the Symbols] 

1 polymer fiber aggregate material 

2a, 2b rolls 

3a ? 3b rolls 

4 grounding electrode 

5 ' direct electric current source 

6 electro-charge electrode 

7 roll 

g polymer film (B) 

g direct electric current source 

2i aerosol generation device 

22 air filter 

23 chamber 

24 blower 

25 flow passing circuit 

26 flow rate adjusting valve 

27 flow rate meter 

2 g eleetret filter 

29a 29b particle counter 

Patent Assignee: Mitsui Chemical Industries LTD 

Translated by AlbenaBlagev ((651) 735-1461 (h) f (651) 704-7946 M) 
Claims and Application Examples are from a previous translation. 
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